ABSTRACT
INTRODUCTION
It is releasing that the main handicap in producing biologically active compounds for pharmaceutical and cosmetic industries in Indonesia is due to the insufficient compounds in large scale because of the long separation process and limited resources. Ursolic acid [3-hydroxyurs-12-en-28-oic acid] and its isomer oleanolic acid [3-hydroxyolean-12-en-28-oic acid] isolated from Fragraea fragrans fruits could be the very promising compounds. In many countries, ursolic acid has been used as cosmetic ingredients because they had some benefit biological activities and their toxicity is low [7, 9] . A number of plant species producing ursolic acid were Ocimum sanctum, Rosmarinus [6, 9] . Australian solanaceae, Duboisia hydrids, Eriobotrya japonica. In this paper we are reporting an alternative resources of ursolic acid (1) , dan its isomer oleanolic acid (2) from the fruits of fragraea fragrans (Loganiaceae). This plant is locally named as tembesu plant, a genuine and potential plant in South Sumatra, Indonesia and its wood is domestically used for furniture and building construction. This plant is about 40 m tall and 80 cm in diameter, and its stalk has 8 to 15 fruits of the size of corn grains, fruiting every year on May to August or November to January [10] .
Our phytochemistry work on the fruits of this plant by means of crystallization method, a solid crystal containing a mixture of 3-hydroxyurs-12-en-28-oic acid and its isomer of 3-hydroxyolean-12-en-28-oic acid (making up to 3.03% of the dry weight of the fruits) have easily been taken from methanol extract of the dried powder of those fruits, see Fig. 1 , and now we are going to report their anti-cancer, anti-microbial, anti-inflammatory, anti-fungal properties, thus making them potential as an alternative of topical cosmetics. 
EXPERIMENTAL SECTION

Materials
Technical methanol, activated carbon, carrageenin, hydrocortisone acetate, sabouraud dextrose agar, sabouraud dextrose broth, Leukemia L1210 RIKEN Japan, Eagle's NEM medium, DMSO, deuterium pyridine.
Instrumentation
Melting point was determined using Fisher John apparatus. UV (in absolute ethanol) and IR (in KBr form) spectra were recorded on a Beck DU-7500 UV and Shimadzu 8400 FTIR spectrometers, respectively. 1 H (DMSO) and 13 C NMR (pyridine) were determined on JEOL ECA500 spectrometer operating at 500 MHz ( 
Plant Collection
The fruits of fragraea fragrans (14.5 kg) were collected in Inderalaya swamp forest, South Sumatra, Indonesia on October 2009, dried at room temperature for six weeks to give the dried fruits (6.1 kg), and milled to give dried powder (5.6 kg).
Procedure
Extraction and Crystallization
The dried fruits powder (3.0 kg) was extracted with methanol (15 L) at room temperature. The methanol extract was then evaporated under reduced pressure to small volume (ca 400 mL) and the precipitate (130.5 g) formed were filtered after 24 h. The precipitate was then dissolved in hot methanol, and activated carbons (15 g) were added and filtered to give a hot methanol filtrate. White crystals (91.0 g, 3.03% of the dried powder), m.p. 284-286°C, was obtained after crystallization from aqueous methanol. The structural identification of the crystal based on spectroscopic data.
Antimicrobial test
This test was conducted according to procedures in references of 5, 15, and 16. The liquid cultures (1 mL) of Shigella dysentriae, Escherichia coli, Bacillus substilis, and Staphylococus aureus were respectively inoculated in petri dish containing NA media (12 mL) at 37°C for 24 h and the bacteria were spread out by using drigalski. Paper disk with 6 mm diameter immersed into 20, 21, and 25 mg/mL tested crystals were placed on inoculated Shigella dysentriae, Escherichia coli, Bacillus substilis, and Staphylococus aureus cultures in petri dish. Four paper disks were put in each bacteria cultures i.e. control (1) and tested compounds of 1 and 2. The antimicrobial activity of the crystals was indicated by growth inhabitation of clear zone (cm 2 ) formed around paper disk, and MIC is noted as the least concentration (mg/mL) those were still inhibited bacterial growth. This method was modified and used for antifungal tests; Candida albican and Micsporum sp [5, [15] [16] .
Anti-tumor test
Anti tumor test [17] has been conducted in multiwell plate tissue culture. Leukemia L1210 cells, supplied by BATAN Jakarta, were put into the hole of multiwell plate tissue culture (1 mL cells/hole) and the methanol solution of the crystals of 1 and 2 with concentrations of 2, 4, 6, 8, and 10 µg/mL media was dropped into these cells respectively. The cells were incubated in CO 2 incubator at 37°C for 24 h and afterward cells were counted. In this test methanol has been used as control and inhibitory degree was expressed by IC 50 . The same procedure was also used to test the crude extracts of the fruits at concentration 5, 10, 20, and 30 µg/mL [11] [12] [13] .
Anti-inflammatory test
This test was topically carried out on the inflammation induced with 2% carrageenin [2] [3] . Hydrocortisone acetate and Vaseline lava were used as comparative agent and carrier, respectively, while the concentrations of tested crystals of 1 and 2 or crude extract were 0.5, 1, 2.5, 5, and 10% (w/w). The cream of tested compounds (200 mg) was swept on webstar male mice skin induced by air (5 mL) and 2% caragenan in oleum sesami (0.5 mL). The treatment was repeated daily for four days. Exudates volume was determined at the fifth day. 
Photo-protective test
This test was conducted according Maier H. et al. [8] procedure. The solid crystals of 1 and 2 (100 mg) was dissolved in MeOH (25 mL) and then dropped into a circle dish with diameter of 8.4 cm. The MeOH was evaporated over 48 h at room temperature until it gave dried material with 1.5 cm in thickness. This dried material was then kept overnight in a desicator and exposed under sunlight over 60 (MD-1), 120 (MD-2), and 180 (MD-3) hours. The UV spectral of the exposed triterpenes 1 and 2 (3 mg/mL) was obtained in order to see the effect of sunlight exposure process, see Fig. 5 .
RESULT AND DISCUSSION
Structural determination
A white solid crystal containing a mixture of ursolic acid (1) and oleanolic acid (2), accounted for 3.03% of the dry weight of the fruits, has been isolated from the methanol extract of dried powder of F. fragrans fruits by means of crystallization. This white crystal of 1 and 2 gave m.p. 284-286°C with a single GC peak at 5.82 min due to their similar in polarity. These acids were also similar in pharmacological activity and in nature ursolic acid (1) rarely occurred without its isomer oleanolic acid (2) [7] . The FAB mass spectrum of the crystal showed [ C-3 in 1) , and 78.03 (C-3 in 2), see Table 3 and Fig. 1a [4] . These data suggested that the crystal was a mixture of compounds 1 and 2 as structural isomers. Treatment of compounds 1 and 2 with 5% KOH/methanolic gave the salt with m/z 533 (M + + 2K) (FAB). This salt was also prepared for cosmetic emulsifying agent.
Anti-tumor
The solid crystals of compounds 1 and 2 showed that it significantly inhibited 83.4% of leukemia L1210 cell growth at concentration 10 µg/mL with IC 50 value of 5.8 µg/mL, see Fig. 2 , and The growth inhibition data of leukemia L1210 cells by 1 and 2 was given in Table 1 . While the crude extract inhibited 72.7% of the cells at concentration 30 µg/mL with IC 50 value of 20.07 µg/mL, see Fig. 3 and the growth inhibition data of leukemia L1210 cells by those was given in Table 2 [11] [12] [13] 17] .
Antimicrobial
The results of this showed that the solid crystals of compounds 1 and 2 gave stronger growth inhibition zone (cm respectively [5, [15] [16] .
Antifungal
The isomeric pair of these acids also showed fine clear zone with the growth inhibition concentration on 25-35 mg/mL for Candida albican and Micsporum sp. Therefore, the solid crystals were potential constituents of the fruit for topical cosmetics as well as their antibacterial activity [1, 15] .
Anti-inflammatory
The inseparable mixture of 1 and its isomeric structure of 2 indicated that it could effectively reduce 40% of carrageenin induced inflammation, while the crude extract was 49%. The mixture compounds at concentration 2.5% gave the same anti-inflammatory effect as those of hydrocortisone acetate at concentration 1%, while the crude extract at the concentration 5% corresponded to hydrocortisone acetate effect at concentration 2.5% [2] [3] .
Photo-protective
The objection of this work was only to evaluate the stability of 1 and 2 under sunlight exposure by observing their UV spectral pattern. The UV spectra of 1 and 2 after 60, 120, and 180 h exposure compared to unexposed one relatively did not change λ-max of C=C and C=O chromospheres in range of 242 (abs.=0.91) and 336 (abs.=0.03) nm. The UV spectral of this exposed triterpenes in methanol was given in Fig. 5 . The UV maxima of C=C for exposure triterpenes was 236, 235, and 250 nm respectively [8] . As a result, the triterpenes 1 and 2 were wisely recommended for topical cosmetic ingredients.
CONCLUSION
This paper reported the chemical and biological investigation of the fruits of F. fragrans, a traditional medicinal plant of Sumatera. The fruit contained a large amount of solid crystals consisted of a mixture of isomeric compounds 1 and 2. On biological evaluation the inseparable triterpenes showed significant antitumor, anti-bacterial, anti-fungal, and anti-inflammatory effects; included photo-protective property. Therefore, the solid crystals were potential constituents of the fruit for topical cosmetic.
